Effect of ketoconazole on methylprednisolone pharmacokinetics and receptor/gene-mediated pharmacodynamics.
The disposition of methylprednisolone (MPL) and its metabolite, methylprednisone, and the receptor/gene-mediated pharmacodynamics of methylprednisolone were examined in control and ketoconazole-treated rats. Oral doses of ketoconazole (50 mg/kg/day) for 3 days increased plasma MPL clearance by 50% (NS) with no change in volumes of distribution. The mean residence time decreased from 0.60 +/- 0.15 (control) to 0.43 +/- 0.10 hr with ketoconazole (P less than .05) after 5 mg/kg of MPL (free alcohol). The methylprednisone to MPL area under the curve ratio decreased from 0.19 +/- 0.04 in control to 0.14 +/- 0.03 in ketoconazole-treated rats (P less than .05) due to altered interconversion between these steroids. An improved pharmacokinetic/dynamic receptor/gene-mediated model characterized the steroid receptor binding and induction of tyrosine aminotransferase activity after i.v. MPL sodium succinate (10 mg/kg). In contrast to previous in vitro studies, ketoconazole at maximally tolerated doses failed to antagonize the steroid receptor-mediated activity of MPL. Although ketoconazole at high concentrations competitively inhibited the in vitro binding of steroid to hepatic receptors, no in vivo inhibition was detected after large p.o. ketoconazole doses. Efficiency of tyrosine aminotransferase induction was slightly enhanced in ketoconazole animals. Pharmacokinetic/dynamic factors accounting for the lack of antiglucocorticoid activity primarily include the low ketoconazole receptor binding affinity.